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Lindsay light & Chtm&c&l Company 

BSFOfff QS H9UZH1 PEKJH31TXSS OF FOOTS 
HU0SRIOS CCDUStmUlADOS UHIT/SDA 

(FOKIL) 

Vitoria, S. S. Sant©, frasil 

M, V* Siebelberger and 
Hazard I. I waw 

September 27, 1%6 


1, IHTRODOOFICH 

P nji«>|i r the period August 15 to September 12 , 1%8 we made a brief 
eumy of the nenaaite properties a* present controlled by FOMIL. The 
mny vbb to determine the aionafcit© potential of FOMIL’b properties 
and the actual and p©tentis&. mewfcStth production of RJMIL. 

All inspections of FCfCL properties were note with the guidance of 
Edward Sraft (general manager) and Janes Crawford (superintendent). 
Although certain other pheees of FOKJt were inspected, such as their 
Sapacda beryl ain* (2B tau ft® 3. fbwe, Mines Sends), only brief reports 

on these activities are giben here* 

Mn.vi of the information on the areal extent of the nines wps obtained 

£xm Sraft. 

2* g raft TESTING EQUIPMENT 

JaanBoeh as it was lapossibie to bring IsftE® samples to the United 
Stdep, nany of the test* herein r e p or t ed were made in the field. The 
©quipstent conslstsi ©f (l) a portable beta-garana Seiger-Mueller 
survey meter (Bectaaan taoixk MX5, A1C model 9QM 151 Serial Ro. 1106), 

(2) hand spectroscope, aerifying glass, etc.. 
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and (3) comparison standards for monazite sand consisting of mixtures of send 
of the following compositions: 


Monazite 

1 

Bar cent Composition 

2.5 5 10 

25 

50 

xot 

Ilaenifce 

55 

55 

55 55 

55 

35 

- — 

Zircon 

35 

35 

35 20 

10 

10 

— - 

Silica 

9 

7.5 

5 15 

10 

5 

— - 


The sand mixtures were glued on cardboard, and the cards thus obtained 
were covered with celluloid for protection. The standards were carried in ; 
two-piece cigaret case which was used as a volumetric measure in panning t«ts. 
The standards were extremely helpful, but they should have included the rrnge 
$Q to 100^. 

Volumetric measurements were made of panned concentrates, and calculations 
were based on a bulk value for heavy mineral sand of 2.14 to 2,43 3 ./ ce. 

Where analyses are reported with an analysis number (AN), the assays vs »re 
made at our laboratories. Mineral analyses were made by magnetic separation 
(Operation Manual, Fart 2, C, M-200), and chemical analyses were made by our 
standard monazite analysis method (Operation Manual, Fart 2, C, R-l). 

3. M08A2ITE DEPOSITS CONTNDLIED 31 F0MI1 

At pr esent , the principal Brazil monazite deposits consist of modern md 
recent marine beaches along the Atlantic coast in the states of Rio de Jsniero, 
Sspirito Santo, and Bahia. These beach deposits vary both in the content md 
the composition of their heavy Sands. The heavy mineral concentrates consist 
predominantly of ilnenite, monazite, and zircon. In addition to beach sands, 
nearly all of the rocks and clay derived there from contain monazite. It is 
entirely probably that mortazite-bearing rocks extend at least 100 miles inland 
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along much of the Atlantic coast bordered by the states of Rio de Janiero , 
Espirito Santo, and Bahia. As a matter of fact, panning tests of clays 
derived from the country rock in many parts of Espirito Santo showed 
appreciable amounts of monaaite. 

The Brasil beach deposits are of two types, recent and modem, represented 
schematically in Figures 1 and 2. 

FOMIL aonasite deposits are in Espirito Santo and are named as follows 
(see map for location): 


Name 


Former owner or Lessor 


Cajsiba 

Carapebus No. 1 

Carapebus No. 2 

Pont a da Fruta 

Mai-Ba 

Parati 

Patromonio 

Caju 


du Pont 
du Pont 
du Pont 
du Pont 

Torres 

Torres 

Torres 

Torres 


In addition FOMIL has first rights to mine Itapotanga, when such 
rights are granted by the DNPM. FOMIL is also considering the prqchase of 
the U b u mine which is owned by a farmer at Ubu, E. S. Santo. 

The Torres properties were leased to FOMIL for a three year period 
beginning Jan. 1, 1%7 on a royalty basis of Cr$600 per metric ton refined 
monazite produced. The du Pont properties are now in FOMIL' s name and were 
obtained from du Pont when the latter ceased ilmenite prospecting in Brasil. 

FOMIL has prospected all of their properties. Their prospecting method 
consisted of taking samples with a pat hole digger until clay or water was 
reached (up to 6 meters deep). The overburden sample was discarded, and a 
representative sample of the concentrate sand layer (if present) was mad© by 
quartering. Concentrate sand lenses were thus outlined and the depths noted. 
Sam pling was usually done every 50 meters. The samples were taken to the 
Vitoria office, and after washing, grain counts were made. We consider the 
sample t a kin g method as being a dequate , but we do not believe that the g rain- 


count re3pKt 

to grain size. 



TlTlTlMlTlTlJ 
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At the time of our visit, FQMXL had not completed assays of many of their 


samples. 


C A P U B A 

This is a recent beach deposit about 2 km. long situated about 30 kr« 
ME of Vitoria and about 300-500 meters from the present beach. Du Pont 
formerly considered working the area for ilmenite. We did not see much of 
this property* no good mining areas were visited, 

FQ&IL is doing no mining at Capubs, but intends to mine it for zircon 


sand, 

Du Pont reported the average composition of the sand in the mine is as 


follows j 


Ilmenite — — * — 

Second class ilmenite ■ 

Monazite — — 

Nonmagnetic — 

quartz 


11 . 3 $ 

1.47 
0.68 

3.47 
77.99 


and estimated the mine to contain 11,500 metric tons of ilmenite, Based on 
this, the mine contains 680 metric tons of monazite. However, Kraft says that 
the du Pont prospecting did not take into account the generally accepted rule 
In such deposits that monazite tends to concentrate in the deeper -arts of the 
deposits* the du Pont prospecting was shallow, and test holes were not made to 
clay or water. We have heard that du Pont now admits that their d ata on the 
monazite contents of their Brazil prospects are t oo low. 


CABAPEBUS Nos. 1 and 2 

These mines are located about 20 km. NE of Vitoria and are of the recent 
type. The mines total about 4 1®. in length and the mineable areas were re- 
ported to be up to 30 meters wide. The he a vy sands consist of ilmenite, zircon 

and monazite. 
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Du Pont reported that the average composition of the sand cm Carapebus 
No. 1 was as follows: 

Ilaenite 10.18$ 

Second class ilmenite - — — 5 #55 

Monazite — — — — — — o #47 

Nonmagnetic ——————— 6,33 

Quartz —————— — 1 — — — — — 82,45 

Du Pont estimated that a 10 cm. thick layer of concentrate contained on 
the property would contain 40,480 metric tons of ilmenite. On this basis, the 
same layer would contain 1,850 tons of monazite. FOMXL’s test holes showed a. 
rich lens of sand on Car&pebu# No, 1 which was missed in the du Pont prospecting. 

Only a rn ^Ll portion of one ore body on Carapebus No, 1 was visited. Three 
or© bodies on Carapebus No, 2 were confirmed with the Geiger meter. Keter read- 
ings of 0*05-0.15 mr/hr. were observed (background 0.02 Whr.). at point3 
i ndic ated by Kraft to contain lenses of. heavy sands. Confirmations of ore 
bodies disclosed by F0MIL was satisfactory with the Geiger meter provided t>je 
ore layers were not too deeply buried. The three ore bodies on Carapebus No. 1 
were reported to have average thicknesses of one meter, widths approximating 
10 meters, and lengths of about 300 meters. Panning tests of mined concentrate 
showed about 50$ heavy sands and 2,5$ monazite (about 5% monazite in the heavy 
mineral concentrate). 

P anning tests of "barren* sands showed about 0*5$ monazite. 

Considerations of du Font’s surveys indicate that Carapebus .Ho. 2 my 
contain 2,000-3,000 tons monazite. Including the "barren" sands, it is 
estimated by us that the mine contains at least 25,000 tons monazite. 

POMIL’s surveys indicate five ore bodies, and Kraft estimates t tat t hese 
five deposits contain 2,500 to 3,000 tons of monazite, not considering the 
barren sands. 
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At the north end of Esperlto Santo Bay, we saw a small beach of *»d«tn 
type (Fig. 2) which consisted of black sand containing about 5.10$ monazite. 

Clay f xom the cliffs near by showed approximately 0.1-0.5$ monazite on panning. 

Part of Carapebus No. 2 was worked about 20 years ago by the French. Two 
stockpiles of unwashed beach concentrates were left on the property. Geiger 
meter readings on the two piles were 0,1 to 0.15 Whr., and panning tests showed 
that the material in the piles contained about 50 % heavy sands and 2.5?? moaasite 
(or 5 % monaasite in the heavy mineral concentrate). The two piles were estimated 
to contain about 500 to 1,000 tons of heavy minerals. 

POST A DA FH0IA 

The ponta da Fruta mines Nos. 1 and 2 are located near the village of 
Ponta da Fruta, about 35 km. S of Vitoria and about 20 km. RE of (Juarapari. 

The deposit is of the recent type. The No. 1 mine is 4 km. long and 
the adjacent No. 2 mine is 2 km. long. The thickness of the natural concentrate 
layer was reported by FCMIL to be 1-3 meters and about 20-30 meters wide. 

Du Pont *s estimation of the average composition of the sand at Ponta da 


Fruta No. 1 was as follows: 


Ilmenite - — 

Second class ilmenite 


Monaasite 

Nonmagnetic — 
Quartz — — — 


12.65$ 

4.11 

0.43 

14.96 

67.85 

W.TT 


They estimated that the mine contained 61,000 metric tons of ilmenite; 
on this basis it should contain 1,500 metric tons of wonaaite. More monastic 
than this is present because the du Pont surveys did not include the lower 
natural concentrate layer where the monaeit. ccntent of the heavy mineral cnnds 


is greater. 

v m m. had not completed calculation* of their prospecting teat hole, at the 
time of our visit. Oolger meter prospeete by ue showed that the mine contained 

considerable monazite. 
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IDMIL started mining at Ponte da Fruta No. 1 in 1948, intending to ship a 
zircon-ilmenite mixture to the Foote Mineral Co, of Philadelphia, nowever, 
when mining was started it was found that the amount of aonasite in the concen- 
trate was so high that shipment of the concentrate was impossible, Mining was 
done by washing off approximately 3 ft. of overburden sand with a hydraulic gun, 
and then the underlying 6—10 ft, of natural concentrate layer w.is pumped with 
water over six rougher t ables and four cleaner tables. The table tailings were 
pumped to the beach. The heavy mineral concentrate thus produced was tote loaded 
onto a barge at the beach (100 ton capacity) and was to be shipped to Vitoria . 
Mining operations were suspended pending the installation of separation e raiment 
at Vitoria. Production from the tables averaged 0,5 ton heavy minerals per hour 
per table for six tables. Only a small stock of concentrate was made anu this is 
at the mine. 

A sample of the heavy mineral concentrate produced by the tables had the 

following analysis (AN 485129)* 

Ilaenite — — — 46,0$ 

Monazite —————— 13,4 

Nonmagnetic 40,6 (largely zircon,' 

TCCT 

Ass umin g that the mined sends contained 50$ heavy minerals of the above 
composition, the mine would contain 110,030 tons heavy mineral concentrate or 
50,600 tons ilmenite, 14,700 tons monazite and approximately 45,000 tons zircon, 
exclusive of these minerals contained in the overburden and "barren" sands, 

M A I-B A 

The Mai-Ba mine is a modem beach deposit located on the present oeom 
beach adjacent to Lake Hai-Ba about 10 kr. from Anchieta, It is about ^,000 
meters long and the mineable area is about 10-15 meters wide adjacent to abrupt 

clay cliffs which are about 20 to 30 meters high. 

This is the only F0MIL beach mine being worked. Operations were started 

on May 13* 1948. 
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M in in g is done by removing approximately 10 ft. of overburden sand near the 
cliff base. The thusly exposed layers of monasite and black sand are shoveled 
out selectively. The raonazite bearing veins vary from 1 cm. to 1 meter thick, 
the average of those seen was about 10 era. j and the total vein thickness removed 
is about 0,5-1 meter. The natural concentrate they removed is supposed tote 
roughly adjusted it the mine to contain about 2Q$ heavy Mner&lo , It is trans- 
ported by truck to the mill located about 100 meters from the mine. After 
storms, considerable monazite concentrates are found on the beach, end these 
are scraped up and temporarily stored in piles on the beach for transportation 
to the mill. 

The raonazite-rich veins exposed in the mines often consist locally of 70- 
80# monazite, and occasionally, cemented raonazite sandstones are found adjacent 
to the cliff. 

At the mill, a reserve stock of about 4*000 tons of mined sand is kept on 

hand for tabling in c&se of inclement conditions on the beach which prevent 

mining. This stockpile was sampled and analysed as follows (AN 485126): 

+20 mesh 9*0$ 

jlm enlte (plus garnet) — — -27.4 
Monazite -— — — ————12.3 

Nonmagnetic -51.3 

ISO 

The mined sand at this mill is shoveled into a launder arid the sand slurry flows 
by gravity onto two Deist er tables having 4 ft. X 10 ft. decks. The tables were 
somewhat overloaded, and a concentrate containing about 55-70$ monazite was 
produced at the rate of approximately 1-1.5 ton per hour per table. The mona- 
zite recovery was estimated to be about 60$. 

Tailings from the tables flow by gravity to a pump where they are presently 
pumped to a pile located between the mill and beach. FOMIL eventually contemplates 
pumping the tailings directly to the beach, a distance of about IK) meters, when 
pipe can be secured. 
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Analysts of a sample of tailings taken Aug. 18,1948 showed (AH 485124): 

28,7$ Ilmen it e 
3*5$ monazite 
6?.8$ nonmagnetic sands 

Monazite concentrate from the tables flows into boxes (2 cu. meter capacity) 

Sffc 

where the excess water is drained off. From these boxes, the concentrate is 

shoveled to a temporary stockpile which is trucked to a warehouse on the wharf 

* 

at Anchieta, There it is bagged for barge transportation to the magnetic separa- 
tion plant at Vitori a . 

Production of tabled monazite concentrate averages 1,0-1, 5 ton per hour per 
table. For a 20 how day, 26 day month, the production from two tables could 
therefore be over 1,000 tons of concentrate per month. The actual average produc- 
tion rate has been about 200 tons per month on account of stoppages and one s hi f t 
operation. 

A sample of tabled concentrate such as is shipped to Ancliieta (taken Aug, 18, 
1948) analyzed (AN 485121) as follows: 


Ilaenite (♦garnet) — — 38,2$ 

Monazite — — — — 40,0 

Nonmagnetic — - 21,8 

'ibt.b 


On Sept, 23, 1948 we received a sample of Mai -8a table concentrate from 

Kraft which analyzed (AH 485140): 

Ilmeaite — 151$ 

Monazite ——————— 70 

Nonmagnetic — — 11 (largely zircon) 

TBCT 

From panning tests we estimated that the "barren" sand on the beach surface 
contained about 2$ heavy minerals and 0.05-0.1$ monazite. The entire mine aey 
contain 20,000-30,000 tons of monazite in the high grade veins now being mined 
and it may contain an equal amount in the overburden "barren" sands, Kraft 
believes that any estimate of the amount of monazite in the mine is impossible 
because he reports that rained-out holes can be re-worked after storms; 
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in fact he reported that one hole has been mined four times to date* 

It is our opinion that additional tables should be installed at the nil! to 
give greater monazite recoveries, FOMIL plans to install a third table to wash 
4he tail in gs from the present bra tables to recover additional monazite and an 
ilmenite fraction which will ba stockpiled at the mine and returned to Torres 
ownership. 

The quality of the monazite produced by us at our laboratory by magnetic- 
separation was satisfactory. Analysis of such separated monazite obtained from 
various Kai-Ba samples during the course of their mineral analyses were as; 
followst 

Analysis % {fatal % ThO a 
Number oxides 

485HA 69.2 7.1 

485116 68.2 7.2 

A “clean” monazite produced on the FOMIL magnetic separator f rom Mai-Ba 
concentrates analyzed (AN 485132) 66.2$ total oxides and 6,2$ Th0 2 . 

U B U 

The Ubu deposit is of the recent type and is located at the fishing village 
of Ubu, It is about 2 km. long and is just south of Kai-Ba. The deposit is 
similar to the Parati deposit. It was partially worked for monazite in 192$ 
by Societe Franco Braaileiro (the old KIBRA company). It is at present owned 
by a Brazilian fisherman living at Ubu, 1*0 MIL has no mining rights to the 
property but is considering obtaining them. 

PARATI 

The Parati deposit is of the recent type and is located just south of Ubu. 

It is about 2 km. long It has been partially mined by Torres, and at presort 

the mine sands belonging to Torres are being washed by him in "dollies" and the 

concentrate containing about 50$ mon c zite is sold to KIBRA for Cr#600 per ton 

of cont ain ed monazite, K) MIL estimates that the dolly operation will be com- 
pleted 2003/10/02 : CIA-RDP80-00926A000600040002-1 
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FnWTT. eventually plana to work the mine in much the same manner that Kai-Ba 
is being worked, Monazite concentrates from Parati probably will be similar 
to those obtained from Kai-Ba. 

PATRAHOBIO 

The Patramonia deposit is of the recent type- and is located just south of 
the village of Pima, The mineable area is about 2,000 meters long and consists 
of surface layer of concentrate about 1 meter thick and 15 meters wide, A 
sample of the concentrate analysed (AN 485130) se follows: 


Ilaenite 63*4^ 

Koaazite — — 3.4 

Konmagnetic 33.1 

185.6 


according to this, the concentrate vein contains 42,000 tons ilraeniie and 
2,200 tons monazite, 

CAJII 

The Caju deposit is of the recent type and Is located about 2 km. so’ith of 
Piuma, It is reached by canoe tram the costal road. Portions of it have been 
worked by Torres, and there are several stockpiles of washed sand at the mine . 

At Piuma, a stockpile of 740 tons of "ibmenite sand” (washed sand from 
Caju) is being considered for purchase by Kraft. According to his analysis it 
conta ins 15,4$ monazite. Our analysis of the material showed 70,9% ilmenite, 
7*9 % monazite, and 21,2$ nonmagnetic (AM 485131)* 

The Caju deposit is about 4 km, long and is situated near an ample source 
of fresh water* 

ITAP0TABGA 

The Itapotanga deposit is of the reeent type and is located about 7 km south 
of Piuma. FOMIL has no mining rights to the property, but has a protocol on its 
claim. The mineable area in about 3.5 km. long and 5«10 meters wide. 
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Analysis of a snplft of the Uasay sdnsrsl vain 3i*iwte (m k$$12*} 

Itesaite - — SU?4 

MsttaaSA* - 
iijmapwtie 


Par aster of depth, tee deposit urmM oontaift 57*^00 t 0 * 8 >r '*'* 

( 2*2 toms par cu. nstsr)» or . 30,000 tor* UswmiU «d ten* teatttta. 

If tte deposit b®a 3 isstsrs of jalaeabl** satteial, it wosiil sots te In iaj,*..Ou 
tvm t basalt s sad 2,600 tens wmsaite mmlmkm of it* tawsr ©rate evsiSau'lsa 
sates# 


4. maiim sEPAitmcai nav? 

the *KS* pleri is Joaatte in a m&te uapsteais on a uterf oa tee iteua 
»Mp ehanasl into YitefilU ^teisa' at :**a***t is teat W teat £f»« VStevisw or 
Villa V«taQUu Tbs -later tupi ly e«*e# frot Villa Vahla. 

Y te iattidiag consists of two lafgjs noosai of spprai dteS tsIy a .«»*. si so rui 
has shout 5,000 sc* ft, floar «***• On* l» ussd far tented «©nasit» eoncswirata 
atevags# C&t-UUO, tbs bonding agency, i oJiilyaiiis a fiscal at tt* H3 p&ssi. T»* 
otter raoa aoriUiiMi power gsteratl; ,n§ agalpMtet ate t aa^satic a apar»tc»r, 
l4pip*^ is * lb Iters* 

0ns • dupsiriar alossi Genar*tar, Hotel. OtEMfc (National 3apj&y Co, , 

3yf*x4er Hutee division, *rf*i£UlAi, OMe), ***** Ite gtaarstor 
is a iaatingfctee matte* i«aaraiaris*a MNtittt* S, 13 kVa, 

3 ph, 60 eye., tt FF, 450 -rjlta, ISO mm, 13Q0 r,p«a«, »«te 1%4, 

Cotestite — Ant to u*teU 

dm - AO-OG eowrartar, uate, swtsr tetesa \& * 20 top, kh$ volt, W «P» # 
motor* Osmrebon 250 salts DC, (O 6*©# CT waand, viartt • leatric 
Hotar Co,, ^«w tork, i, r, frem 1520, type m, mte * -Itar 8 . 
Cotettten • gpte. 

tea - Steso-aspa 6 etna bait mgastic sapareter, typo C®, Mo. a$50l 

2|0 volte, 24 *u sad* tctt, with Wltelo spate teiva, Manaftekwrad 
by Hagnsils gB^teesriiig & Haniteetatenc Co*, dlftan, 'U J* 

umt ♦ 

0n» • notary CrUr, all firatl, soteiUoA osaa -sr-oraaiioe iswi. 

irwlltewjKy trials of tea asperate r ‘an Kr«i*2a eoaoaitr&tea iteiaatte. ■«>* 
sstiafactery p«rfor%^aa of the mcddre, Ftatter trials fcy us -wars ma*a*n*tate 
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To: Charles R. Lindsay, III 

From: Howard E. K renters September 5, 194S 

Subjects KEMCO-HOPE MAGNETIC SEPARATOR AT THE FOMIL u l& PLANT. 

Following is a suamary of ay observations and opinions on the performance of 
the Fomil magnetic separator. All tests were made in the presence of either J. Crawford 
or Ed Kraft. Mai-Ba concentrates containing about 60 to 70/ monazite were used.* 

When first seen, the machine was adjusted by the M3 personnel and was giving an 
ilmenite-garnet mixture on the first three poles, and a clean monazite on the last 
three poles. The machine was operating at maximum amperage at 230 volts, awl was 
producing cleaned monazite at the rate of approx. 25 Kg. per hour (0,5 ton erday). 
Slight adjustments to decrease the air gaps between the main and cross belts gave a 
slightly better yield. With the air gaps as small as possible (less than 1/ft inch), 
time tests at varying amperages indicated that the last three poles were operating 
very close to maximum magnetic flux. 

After various adjustments had been made we were able to increase the yield of 
monazite to approx. 100 Kg. per hour. The following data were t aken after a two- 
hour "warm rap" period: 

Feed rate: 424 Kg ./hr, (maximum possible) 

Belt speed: approx. 50-60 ft ./min , (slowest possible; 

increase in belt speed gave poorer results) 

Air gap: less than l/8 in. (as small as possible) 

Voltage; 270 volts (the machine is rated at 230 volts) 


Pole 

Amps 

% removed 

Composition of sand 

1 

7.0 

15,3 

ilmenite-garnet 

2 

6,8 

7.3 

ilaenite-gamet 

3 

6,5 

8,2 

90-95/ monazite 

4 

8,2 

7.8 

90-95/ monazite 

5 

11,8 

a,9 

90-95/ monazite 

6 

12,8 

4.7 

90-95/ monazite 

Nonmagnetic 

53.8 

Ido.5 

approx. 60/ monazite 


Yield: Approx. 100 Kg. monazite per hour from pole; 3, 4,5, and 6. 

Approx. 24/ of the head feed was removed as monazite. Approx. 
35-401 of the mon&azite present in the head feed was removed 
in one pass. 

The machine was being overloaded by operation at 270 volts. 

The coils had an outside temperature of approx. 55* C, *~ y The motor 
driving the ae-dc converter was running at about a 45* C. temperature 
rise. Continuous operations under such conditions would be 
inadvisable. 

Further attempts were then made to obtain monazite-ilmenite fractions on 
poles 2-6 which could be separated into ilmenite middlings and clean monazite 
by splitting the two streams of sand as they came off the cross belts. With 
the machine operating at 250 volts, and after a two hour warm-up, the best 
monazite jfeld was obtained. The recovery of cleaned monazite on one pass was found 


* Analysis of the sand showed the actual moneaite sontent to be about 56*. 

« We undASeMrt&ir ^m:80S6W0fe^^R8S3SI»2«A«<ai6«»ad««ee-,1 so this 
temperature is not excessive. 
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to be not more than 50-60 Kg. per hour. The yield oould not be improved because 
the shading on the first pole was out of alignment with the other -poles; at -high 
feed rates s ridge of Hmenite was left on the crvssbelt-discharge side cf the 
main belt so. that 3t interfered with the removal of sandlfcott the subsequent oro-ss b elts 
At high feed rates, the monazite fractions were badly contaminated with this 
ilmenite. Attempts to correct this condition by changing the position of the main 
belt were not successful. The only correction is to retap the first pole and re- 
locate the brass shoes, With such correction, the capacity undoubtedly cor. bo in- 
creased. 

The sand splitters on the cross belts are poorly designed. It is impossible 
to make satisfactory adjustments with the present equipment. The sand receivers 
should be modified so that control can be made by adjusting vanes to split the 
monazite and ilmenite sand streams. 

Repassing the nonmagnetic tailings which contain approx. 30-60$ monizite does 
not give a satisfactory recovery of clean monazite. Apparently the magnets ere not 
strong enough to pick up the more weakly magnetic monazite sands. 

It has been consistently observed that a slightly better separation is obtained 
with warm feed sand. However, at the last operation of the separator using warm 
sand (approx. 45 # C.), trouble was encountered with the main belt. Although it was 
not stretched too tight, the joint in the belt began to loosen resulting in a 
troublesome bow in the middle of the belt. Before further operation, the S*lt will 
have to be repaired. The belt joint should be vulcanised. 

It is possible to completely remove ilmenite from the sand on all six poles 
without removing monazite. This gives a monazite j zircon} quartz nonmagnetic tail- 
ing at the rate of 0,5-1 ton per hour. It may be possible to obtain a fairly 
satisfactory monazite product by screening these t ailing s . A screen is now being 
set up at the MS plant to investigate this possibility. 

All of the suggestions offered by Foote in thier cables of the past week have 
been tried. With appropriate alterations of the mac! line, it may be possible to 
produce 75 Kg. cleaned monazite per hour (450 metric tons per year at 20 hours per 
day and 300 day year operations). 

In my opinion, the separator i3 poorly designed in the following ways: 

• 

1. The magnets are too weak, 

2. The first pole is out of alignment, 

3. The cross belts are too thick, 

4. The main belt is not vulcanized and is slightly irregular. 

5. The sand splitters on the cross belt receivers are poorly designed. 

6. The rheostats for pole control are too small (one has been 
burned out to date). 

Cost estimates; 

The diesel generator and drier each consume about 15 liters of oil per hour. 

The oil costs Forail Crtl.35 per liter. For 20 hour day operation, the oil cost is 
approx. US$40.00. Labor costs at the MS plant are approx. US$15. 00 per dry. For 
a daily 20 hour operation with a recovery of 100 Kg. cleaned monazite per ,:>ur (2 
metric tons per day), the separation cost would be about US$27.50, exclusive of 
overhead, maintenance, mining costs, etc. 

/ a / H . E , Krmere 

cc: Foote Mineral Co, 

Edward Kraft 

Richard P. Homssen, Jr. 
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C. R. Lindsay III 
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Analyses of Mai J$a nonmagnetic tailings obtained by removing ilmenite on 
all six poles of the Memco-flope separator were as follows (AN 485112): 

The sample represented approximately 2 tons of material 


Screen analysis Chemical analysis 


Mesh 

% 

% monazite 

Total oxides — — — 52.4/ 

♦20 

0.2 

0 

Th0 2 — 5.3/ 

-20+40 

6,4 

69 


— 40+60 

5$«0 

86 


-60+100 

32,4 

63 


-100 

155.0 

46 



Mineral analysis 

Ilmenite — 2$ 

Monazite — —--76 

Nonmagnetic — — — -23 

Vm 

Since the removal of ilmenite alone could be easily done with the sejarator, 
it was thought that screening this material through a 60 mesh screen would give 
a *60 mesh material which might be acceptable monazite, or could be blended with 
refined monazite to give an acceptable monazite. If practical, such a procedure 
might increase the FGMIL output of refined monazite. An experimental mmole of 
ilmenite-free tailings produced by the separator and containing (AN 485128) 2.11 
ilmenite, 72 . 5 % mon a zite, and 24.4% nonmagnetic sands was screened on a 60 mesh 
screen. Approximately 60% of the sample was retained on the screen, and this 
material analyzed (AH 485110) 58.6% total oxides and 6.2% Th0 2 equivalent to 86% 
monazite. Consideration of the screen analysis above shows that screening the 
material on a 60 mesh screen would give a +60 mesh fraction containing 35% 
monazite. On Sept. 27, 1948 we received from Kraft a sample of Mai-Ba material 
from which the ilmenite had been removed on the FOKIL separator and which was 
screened at the MS plant} it analyzed (AM 485156) 84% monazite, 3% ilmenite, find 
15% zircon. 
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In order to fortify this to 95$ monezite, one part of the 85? material 
would have to be blended with two parts of 100$ monazite. In order to increase 
the 85$ material to 90$ monaaite, two parts of the $5$ material would hava to be 
blended with one part of 100$ monazite . 

When last seen in the early part of Sejitember, 1948, it was estimated that 
FQMIL separator had an annual capacity of 450-600 tons refined monaaite from 
55$ Mai-Ba concentrate (20 hours per day, 300 day year operation), or a capacity 
of 4,500 tons per year of ilmenite-free 85 % material to be screened. Thus, in 
order to produce 90$ monaaite, the capacity would be based on the potential clean 
monazite production, and the total yearly production of 90$ monazite would be 
spproxitaately 1,300 tons. Improvements in the design and operation of the 
separator would improve the yield, 

BONDED SAND. 

Approximately 420 tons of monazite concentrate are bonded at the KS plant; 
F0HXX* draws against a letter of credit b -sed on t his sand containing 86$ 
monazite . 


Analysis of core samples of this stockpile are as follows: 


Gore Sample 

AN 

% ilmenite 

% monazite 

% nonmagnetic 

1 

485U9 

24,9 

57.1 

18.0 

2 

485120 

25.3 

57.3 

17 .4 

3 

485121 

26,8 

53.7 

19.5 

4 

485122 

27.5 

0.7 

13.8 

5 

485123 

25.? 

55.6 

13.5 


AVERAGES 

26,0 

55.5 

13.5 
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5. LABOR. 

As of September 4, 1948, the following breakdown of personnel applied 
to FQMIL. Son-supervisory labor costs are figured at Cr$15 per cay per person 
for a 26. day month; at US$0,05 per cruaerio, this cost is US$19* 50 per month. 
Mechanics and mine bosses receive Cr#2. 500,00 to Cr$3.500,00 per month . 


051X05 US$ 

MontQy 

Salary 

Edward Kraft (General Manager) — 250*00 

J. Crawford (Superintendent) — 300.00 

Phillip Meddewar (Office Manager) 150.00 

A, Cabral (Purchasing, procurement) — — — — 100.00 

Joseph Graf (Geologist) — — ... 200.00 

Office boy — 10.00 


3 - Office girls (typing, filing, assay, etc, — — 58,50 


Totals 




MAX -BA 

30 - laborers ($19.50 x 30 ) - — 585.00 

Chauffeur — — 50.00 

Mechanic (Cr$3.000,00 per month) 150,00 

Fiscal — — — 125.00 

Foreman (Cr$3. 000,00 per month) 150,00 I 

ilb'SOO 


H M3 M PLANT 

8 - laborers (#19,50 x 8) 156,00 

2 - mechanics (Cr$3 *000,00 per month) — — — — — — 300,00 

BECT55 


P0NTA DA JRDTA 
Watchman 


iEiH 




SAPACIA BERYL MINE 

Kurt Volaer (Foreman) — — — 
17 - laborers ($19.50 x 17) 


150.00 

331.50 


TOTAL $3065.50 
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6. COMMENTS ON THE FOOTE MINERAL COMPACT REPORT ON FOOTE MINSRIOS 
INDU0TRIALI2AD03, LTD., (GORDON CHAMBERS, 4-20-48), 

Page 2. 

S. Although one of the types* of FOMIL’s business is the buying of ores 
from small prospectors and miners (in particular, beryl ore), thi3 activity has 
decreased markedly due to a lack of working capital. 

C, D. The importation of materials for resale in Brazil has been limited. 

We do not believe that FQKIL at present has an adequate distribution program. 
Although opportunities for resale say exist in Bra*il» it w>uld appear beet to 
investigate the actual market in Brazil before undertaking a resale program. 

Page 3 
MINING 

RESERVES. According to Kraft, the mines Capuba, Carapebus No. 1 ®nd 2 and 
Pont a da Fruta are now permanently owned by F3MIL, Also according to Kraft, 
there is little possibility of Vincent Torres extending the leases on MaL-Ba, 
Parati, Patramonia, and Caju. 

Page 4 
MINING 

METHODS. Hydraulic mining of beach sands was practiced for only a short j«ricd 
at the Ponta da Fruta mine; this mine is at present closed down. Only Mai -Be. 
is being mined, and the sand is dug by hand and trucked to the mill. This 
mining is primarily for monazitej ilrenite eventually may be an important by- 
product; the zircon is reported tote of poor quality. 

Only one beryl nine at Saoaria is being worked; mica is being mined at 
this mine on a contract basis. 

Page 5 

A sand concentrating plant consisting of six rougher Deister tables 
and four cleaning tables was erected at Ponta da Fruta; this is now shut down. 
The sand plant at Mai -Be has two Deister tables. 
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The magnetic equipment at present consists of a rotary drier, cross- 
belt magnetic separator, conveyers, and a Diesel generator. The installation 
of an electrostatic separator at this time is not re-coranwsnded. 

Laboratory equipment at the FOMIL office is very limited. It consists of 
quartz crystal inspection equipment, a microscope, and surveying equipment. 

The analytical equipment and Geiger counter are inadequate. 


Page 5 
WATER AND 

FUEL. Sea water is plentiful at the sand mines, 

adequate fresh water are Mai-Ba and. Caju, 


The only mines with 


Page 6 

SAND ... . . 

MINING* The FOMIL beach surveys at present are incomplete, although it is 

reported that all the necessary samples have been taken. The 50 MIL grain-count 

method of 'assaying the samples leaves much to be desired, and it is our opinion 

that such tests should be made by more accurate methods. 


p&ge 8 _ . , t ^ > 

PERSONNEL • In the opinion of Kraft and Crawford, the geologist Joseph i*rsu 

is not suitable because he is not dependable. He should be used to make 

surveys, etc* but instead he l^as been doing non— geological work. 

It is our opinion that the salary rates for the supervisors and engineers 
should be increased. FOMIL will not show a profit for several years, and to 
prevent discouragement, certain of the salaries should be increased. 


7* BRAZIL MOKAZITE ESTIMATE. 

An accurate estimate of the amount of mineable nonazite in Brasil if 
impossible to make because there are no adequate surveys. It is a fact that 
the potential production of Brasil monazite is tremendous. 
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The Brasilian DKJW estimates that the mnasite resources of Brasil are about 
200,000 tons. Such an estimate undoubtedly accounts only for moneaite 
contained in the rich natural concentrate sand lenses on the modem and recent, 
beaches. We believe the 200,000 ton estimate is low for the following reasons* 

(l), Brasil mining practice is to "high grade" a mine with crude mining methods. 
The low grade material is discarded. In all of the beech mines, the 
amount of monaiite contained in the "low grade" and "barren" sands at 
least approximates or is considerably greater than the amount, contained 
in the high grade veins. Abandoned mines, such as the MX3RA tir.c mine 
which is considered worked-out, could be profitably worked to recover 
additional mens site. 

(2) . Some mines, such Mai-3a, are continually depositing monaaite. The 

Experience of FOMIL in being able to reudne mined-out areas after 
storms is an example of this. 

(3) , Mo surveys have been made of the monaiite resources of beech sends 

lying below the water level. It is Brasilian practice not to istine 
below the water table because proper equipment Is not used. 

^ } # The Igneous country rock along the monaslte— producing coast is <.ha 
source of the rr-onatite or. the beaches. Nearly fell samples of clay 
(derived from this rock) will show aoneeit© on penning* If auch clays 
were available in this country, serious consideration would b® river, to 
mowing them for sons site. It was reported to us that clays as far > s 
X QQ inland from the coast will show monaaite on panning. In tne 

c lay cliffs at Mai— Ba, monaslb© is e r- ally visible. at certain spots, ®nb 
nost random samples of the clay will show at least small amounts of */>nn- 
site on panning. 
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The amount of such clays in Srasil is unlimited Insofar as monaslte production 
is concerned. From our observations, an estimate that the ocnaaita mown 
of Brasil amount to m^ny millions of tons. 
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A mall senazite beach at Carapebus. 


25X1 A 


AREA 2J3H BRAZIL ESPIRITO SANTO CARAPEBUS 
( A AC 1265). Sma I I aonazita btach. *948 
f — — * Raatrictad 


20 i6 S 40 12 « 


25X1 A 



Ubu, E. Eapirito Santo 


25X1 A 


AREA 233H BRAZIL E. 

(WAC 1263) 1948. 


fcSPlftlTQ SANTO UBU 


Reatr i ct*d 


20 49 S 40 37 1)1 


25X1 A 
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ARlA 233H BRAZIL ESPIRITO SANTO PONTA OE FRUTA 
(WAC 1263) Monazite min* controlled byfTOMIL. 



20 32 S MO 25 * 

1948 . 






ME A 233H 



BRAZIL ESPIRITO SANTO PONTA OE FRUTA 20 32 S 40 23 f 
Beach mined for monazite. 1948. 

Restricted I I 


25X1 A 


25X1 A 


25X1 A 


25X1 A 
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4 * 



AREA 253H BRAZIL ESP IR I TO SANTO MAI -BA 20 36 S 40 36 ff 
(^AC 1263) Beach mined for monazite. |J4S* 

4 1 Restricted 


25X1 A 



25X1 A 


AREA 235H BRAZIL ESP I « I TO SANTO MAl*8A 20 36 S 40 36 • 
(WAG 1263) Temporary pi les of sand scraped from the beach 
airface after storms, (Honazite mining). . 1348 . 

I I Restricted 


25X1 A 
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!s£»Ss«la». Tfce 
bales W dug Sagr h&nd 
sod th* sSch 

sand esi ss (darl Sfcf*«8kr-) 

«*• iw£**4. 

Tae alfied aansS 

transported to the *111 
by t ruck ( xl easiest 
the cliff). bhsrtf so 
read is strsi.laol«, tfcs 

S^Mt Is treasporisd ar< 
btrbwi to temporary 
storage piles. 

25X1 A 

AREA 233H BRAZIL ESPIRITQ SARTO MA I -BA 20 36 S 1*0 56 # 
(WAC 1263) M ont z its Mint controlled by FOAM L. 1948. 
r " 1 Restricted | 


25X1 A 

25X1 A 

area 23 3H BRAZIL ESP I R I TO SANTO MAJ -8A 20 36 S 40 36 * 

ifAC 126^1 Honazite Mining control led 

Restricted 2 vD/\ 1 A I I 


25X1 A 

AREA 233H BRAZIL ESPIRITQ SANTO NAI-SA 20 36 S 40 36 # 
| JWAC_l 263 J_ i Monezi te wining controlled by FOWL. I9I48. 

Restricted d I 


M)0926A000600040002- 
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Mai* Ba mill. The concentrating tables are in the 
thatched building, and pumps and power equipment are 
in the building to the left. The mined sand stock- 
pile is at the extreme upper right. 


AREA 
Li AT. 


_L2uil 


BRAZIL ESPIRITO SANTO MAI -6A 20 J6 

Monazite mining controlled by FOMIL. 
_ ' Restricted 


40 56 » 
1948. 



25X1 A 


AREA 255H 3RAZI L E3PIRI TO SANTO MAI -8A *0 36 S 40 36 « 


+ h* mi 1 1 from the beach. 1948* 


1 Restricted 



25X1A 


25X1 A 
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lfitA 253H BRAZIL tSPIRITO SANT3 VITORIA 20 M S 40 z I » 
*AC 1263) Monszite minim? controlled byFOMIL. Rotary 
irier at the rear of Magnetic seDarator plant near | V i tar i 8 . 
, 943 . I I Restricted 


25X1 A 


25X1 A 


* SkA 3RAm TSPIRITO SANTO VITORIA 20 13 S NO 2 1 I 

(WAC * 4^65) Magnetic separator plant near Vitori a, 1948. 

Restr i cted 


25X1 A 


l-'agnetic separator plant, croee»belt magnetic sc jar&tor t ;jjd rotary 
drier at the rear of the building. 


25X1 A 


ARLA 233H BRAZIL ESPIRIT0 SANTO VITORIA 20 IjS 40 21 » (*AC 1263) 
Mona^ite min ing controlled byFOMIL, Croes-belt magnetic separator, l$49. 

Restricted 


Approved 
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AREA 535H BRAZIL RIO DE JANEIRO SAPUCAIA 22 02 S 42 50 » 

A pfcmeved»Fm J^lease" 2008 /d 0 * 02 ™ C 4 A^RDl 9 H 8 Q - 00936 A 0006 00040002-1 

| ~ I Restricted I I 


25X1 A 


25X1 A 


AREA 533H BRAZIL RIO OE JANEIRO SAPUCAIA 22 02 S 42 50 * 

(l i m«a fiflzet l eer) Beryl mine controlled byFOMIL. L3kE— 

1 Restricted 


25X1 A 



Sapacia beryl mine. The blasted pegmatite rock is 
hand picked for beryl as it is shoveled ijgfco a glory 
hole from which it is conveyed to the mins dump. 


25X1 A 


AStA 5 iJH BRAZIL. Rio Ot JANEIRO SAPUCAIA £2 0 £ S I |2 50 W 
\T lmta Gazetteer) Beryl nine controlled h^FnMii iaua 


Viimca u (i zc i i 

99r J beryl mms controlled by F0MI 

Restricted 

L . ICtiiO 





25X1 A 


Approved For Release 2003 / 10/02 : CIA-RDP 80 - 00926 A 000600040002-1 



